Abstract-This paper figures out the collaborative degree between economic growth and carbon reduction targets of China, India, the Netherlands, the United Kingdom, the United States and Japan with relevant energy consumption data, carbon emissions data and related economic development data from 1981 to 2010 by constructing economic growth and carbon reduction targets complex systems collaborative degree model. Based on international comparative research framework, this research made the international comparison from a line through the point perspective. And the result is shown in the conclusion part.
I. INTRODUCTION
During the Warsaw Conference on climate change in 2013, the enthusiasm of developed countries on carbon reduction was generally reduced. Since the internal division and the debt crisis, the European Union put forward the first commitment period of the appraisal report until 2016. The U.S. Congress is disunited to stop the climate change legislation. Canada excused that unable to pay the emission fine and out of the "Kyoto Protocol". Besides, Japan abandoned a 25% reduction target due to the nuclear accident. Furthermore, the rapid economic development in Brazil, India and China and other emerging markets has dramatically changed their reduction ability, potential and economic strength in the internal negotiating parties. The developed countries gradually transferred their focus from the climate change diplomacy to developing countries. Although the urgency of climate change has been well recognized by the world, the key problems such as carbon emission, reduction responsibility division, labor division and climate change assistance funding have not reached a worldwide consensus yet. All of the countries are not certain that whether the conflict exists between developing low carbon economy and accelerating economic growth is becoming the important reason that hinder the global consensus.
Based on the perspective of international comparison, this paper tries to construct the collaborative degree model of economic growth and carbon emission reduction targets composite system, and estimate the degree of synergy of six countries by collecting the energy consumption data, carbon emissions data and economic development data from 1981 to 2010 issued by the world bank of China, India, Holland, the UK and Japan, America. Then clear the gap of low carbon economy between china and some major developed countries by comparing, and explore the causes of the gap and put forward a realistic way to narrow the gap. This paper mainly includes: (1) Pointing out the deficiencies of the existing international comparative research framework, and improving the analytical framework of the international comparative study on low-carbon economy construction. (2) Constructing the collaborative degree model of economic growth and carbon emission reduction targets composite system. (3) Clarifying the gaps between different countries and explore its causes and finally putting forward the realistic way to narrow the gap based on the coordination of the empirical results.
II. CONSTRUCTION OF INTERNATIONAL COMPARATIVE RESEARCH METHODS BASED ON THE SYSTEM PERSPECTIVE
This paper aims to put forward a system opinion based on international comparative research, which reveals the general historical development through multi comparison, as well as realizes the growth difference in different countries, by international comparison. So that we can calculate the time of narrowing the gap and conclude relatively comprehensive and systematic international comparison results by analyzing the typical year's event and summarizing the mechanism behind producing and narrowing the national gap. Therefore, this paper divided the international comparative research framework of economic growth and carbon reduction target composite system collaborative degree into three parts, which makes the comparison from a line through the point perspective: (1) Posing problems. Based on analysis and comparison in a long-term series, this paper aims to summarize a general rule, put forward questions, and clarify the reality gap. 
. When the subsystem order parameter variable is the maximum value of ji α , the subsystem contributes to the order degree of the system for a maximum of 1. When the order parameter variable comes to the minimum value, the contribution to the order degree of the system would be the minimum value of 0.
If the contribution to the order parameter of the system order degree decreases with the increase of the order parameter variable, we can call it negative efficiency coefficient, which can be written as follows:
Where, the negative efficiency coefficient
When the subsystem order parameter variable is the maximum value of ji α , the subsystem contributes to the order degree of the system for a minimum of 0. When the order parameter variable comes to the minimum value, the contribution to the order degree of the system would be the maximum value of 1.
If the order parameter variable takes a value between ji α and ji β , the contribution of subsystem to the system order degree would be the maximum, which can be called the moderate efficiency coefficient. The expression can be written as follows:
Where,
. When the subsystem order parameter variable takes a value of ji γ , the contribution value to the system order degree would be the maximum of 1.
On the basis of efficacy coefficient, we can calculate the contribution value of subsystem to the order degree target system. Linear weighting method and the geometric mean method would be the general method to help to calculate the contribution value. As the result, the subsystem order degree can be expressed by word I as follows: . I j is for the subsystem order degree, the larger the value, the higher the order degree of the subsystem. This paper calculates the subsystem order degree with the linear weighting method. Where,
B. Complex system collaborative degree model
The formula indicates that the carbon reduction goals and economic growth target composite system can be calculated by based on the dynamic analysis of time series.
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, and it indicates that the greater the value, the higher of the cooperative degree.
C. Index selection and data collection
This paper chooses the energy intensity, the proportion of non-fossil energy, the growth rate of per capital carbon dioxide emissions to measure the order degree of carbon emission reduction system; besides, this paper selects the GDP growth, per capital GDP growth and the proportion of the third industry. This research collects the data of economic growth, carbon emissions and energy consumption from 1981 to 2010 of India, China, UK, the Netherlands, US and Japan through the World Bank website. Firstly, we preprocess the data due to the different units of measurement data. For forward effectiveness index, the data should be normalized with the formula one, for negative effectiveness index, the data should be normalized by the formula two. For carbon reduction subsystem, the energy intensity and the growth rate of per capital carbon dioxide emissions are negative effectiveness index, and the proportion of non-fossil energy is forward effectiveness index; but the three indicators above are all positive effectiveness coefficient for economic growth subsystem.
After normalization treatment, this paper applies the CRITIC objective weighting method for empowerment evaluation of each indicator. The weight of evaluation index is determined by two factors: standard deviation and correlation, which are the basic content of CRITIC.
Standard deviation reflects the variability of evaluation index. The higher the degree of variation is, the greater the standard deviation is. The correlation coefficient indicates that the influence of one variable to other variable. More specific information is shown as follows:
Where, r ij is the correlation coefficient between the evaluation index i and j. 
We can get all the index coefficient of all the countries measured this time according to the formula (9) . The results are shown in the table 1 as follows. Besides, subsystem order degree and subsystem coordination degree can be derived from the formula (5), which is calculated with the weight of each index and efficiency coefficient. Furthermore, the collaborative of composite system can be drawn from the formula (7). 
IV. EMPIRICAL RESULT
We can get the order degree of economic subsystem (referred to as economic order degree), the order degree of carbon emission reduction system (referred to as carbon order degree), economic subsystem coordination degree (referred to as the economic collaborative degree), carbon emission reduction subsystem coordination degree (referred to as carbon collaborative degree) and composite system coordination degree (referred to as complex collaborative degree)of six countries based on the models and data from the previous chapter. The following Table 2 shows the result of China in 20 years. 
A. Overall comparison based on time series
This section mainly compares six countries between the system order degree and collaborative degree. Order degree represents the coordinated degree of all the elements among the system. The more reasonable the internal structure of system is, the higher the order degree is. This paper calculates the order degree of both economic growth subsystem and carbon emission reduction subsystem, as well as the related mean of collaborative system of six countries from 1981-2010 as table 3 and table 4 According to the table 3, Holland and UK have the highest mean value of economic order degree from 1981-2010, and followed by China and the US, while India and Japan have the lowest mean value. Although there is no significant difference, the economic order degree of developed countries is higher than developing countries in general.
From the economic growth subsystem collaborative degree aspect, India and China have the highest mean value of economic collaborative degree from 1982-2010, and followed by UK and Holland, while US and Japan have the lowest mean value. Under the background of global economic integration, China and India and such developing countries become the workshop of the world, with the rapid development of economy, even the economic collaborative degree is higher than other developed countries.
From the carbon reduction subsystem collaborative degree aspect, India and China have the highest mean value of carbon collaborative degree from 1982-2010, and followed by UK and Japan, while US and Holland have the lowest mean value. The carbon emission potential is high of India and China although the carbon degree is low. As for UK, Holland, Japan and US and such developed countries, which are proficient at carbon reduction technology, get small potential of technical emission reduction.
From the complex system collaborative degree aspect, the collaborative degree mean of economic growth and carbon reduction complex system for six countries from 1982 to 2010 are negative. Specifically, UK and Holland hold the highest complex collaborative degree as they focus on the construction of low-carbon economy a long time ago. Different from the European countries, US and Japan get the low complex collaborative degree which is caused by the economic stagnation. On the other hand, complex collaborative degree of China and India are higher than US and Japan, but lower than UK and Holland, which is because they get the weak economic foundation and lag developed countries in low carbon economy development.
B. Comparison based on different stages
It can help to find the difference in the growth stage based on the three stage analysis, which can clear the reasons for gaps and the potential of low-carbon economy development. This research divides the paper into three parts: 1982-1992, 1993-2002 and 2003-2010 . Besides, author calculates the collaborative mean value of each stage, which is shown as follows: According to the table 5, the economic collaborative degrees of three developed countries have greatly decreased from stage 1 to stage 3 expect Japan; India grows rapidly, and China shows a trend of decline after up. Besides, the carbon collaborative degrees of developed countries are generally higher than China and India in stage 1; however, the carbon collaborative degrees of China and India in stage 2 have catch up with developed countries quickly, even higher than developed countries in stage 3. In addition, collaborative degrees in China and India are significantly lower than that in Holland, UK and Japan in stage 1. US get the lowest collaborative degree as they are affected by the economic development and other factors. However, the collaborative degrees in China and India are still lower than those in developed countries with narrowing gap in stage 2. Furthermore, the collaborative degrees in China and India are significantly higher than developed countries in stage 3. 
C. Comparison based on key year
This research selects year 1992, year 2002 and 2008 as the crucial years for analysis. As the collaborative degree is calculated by comparison with the previous year's value based on the time series, therefore, under the background of crucial years, it would be more convincing of order degree analysis rather than collaborative degree analysis. The order degree of relevant years is shown below: This research makes the conclusion as follows: From the perspective of subsystem order degree, the developed countries are better than China and Indian; from the perspective of subsystem collaborative degree, China and Indian done better than developed countries; from the perspective of complex system collaborative degree, UK and the Netherlands done better than India and China, and these four countries are followed by Japan and the United States. According to the stages division research, as time passed by, 
